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DETAILED ACTION 

1 . This comnnunication is in response to Application No. 10/536,641 filed on 
05/27/2005, claims 1-13 have been examined. 

Claim Objections 

2. Claim objected to because of the following informalities: Synchronization 
is spelled as "Synchronisation". Appropriate correction is required. 

Specification 

3. Specification objected to because of the following informalities: 
Synchronization is spelled as "Synchronisation". Appropriate correction is 
required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

5. Claim 1 rejected under 35 U.S.C. 102(b) as being anticipated by Ciccareli 
et al. (US 2003/0139167) (Ciccareli hereafter). 
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Regarding claim 1, Ciccareli teaches Receiver (i.e. receiver, Fig. 3, page 3, 
paragraph 32) for estimation or compensation of phase imbalance or gain 
imbalance (i.e. compensation of l-Q imbalance, phase/gain error, page 5, 
paragraph 54, page 6, paragraph 67), the receiver utilizing a QPSK modulation 
and a modulation scheme based on a complex scrambling code ( page 2, 
paragraph 18,i.e. sequentially generates CW signals, page 6, paragraph 72), the 
receiver comprising means for estimating the phase imbalance or gain imbalance 
before synchronization (i.e. compensation of l-Q imbalance, phase/gain error, 
page 5, paragraph 54, page 6, paragraph 67). 



Regarding claim 2, Receiver according to claim 1, wherein the means for 
estimating the phase imbalance or gain imbalance before synchronization 
comprises means for generating at least one first ratio selected from the group 
consisting of a second ratio, a third ratio and a fourth ratio; wherein second first 
ratio is a ratio between a cross correlation of I and Q components (<Q>) of an 
incoming l/Q modulated signal and a mean value of a square of the I component 
(<I,Q>); wherein the third ratio is a ratio between the cross correlation of the I 
and Q components and a square root of a product between a mean value of the 
square of the I component and a mean value of a square of the Q component 
((<P><Q^>)^'^); and wherein the fourth ratio between the mean value of the 
square of the Q component (<Q^>)and the mean value of the square of the I 
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(<P>) component (i.e. the ratio of the RMS voltage of I and Q signals, page 6, 
paragraph 71). 

Regarding claim 3, Receiver according to claim 1, wherein the means for 
estimating the phase imbalance or gain imbalance (i.e. compensation of l-Q 
imbalance, phase/gain error, page 5, paragraph 54, page 6, paragraph 67) 
before synchronization comprises a low pass for low pass filtering the signals 
(i.e. LPF, 128 of Fig. 3, page 3, paragraph 41). 

Regarding claim 4, there are substantially same limitations as claim 2, thus the 
same rejection is applicable. 

Regarding claim 6, Receiver according to claim 1, wherein the estimation of the 
phase imbalance or gain imbalance is carried out iteratively (page 6, paragraph 
71). 

Regarding claim 7, there are substantially same limitation as claim 1 , thus the 
same rejection is applicable. 
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Regarding claim 8, tliere are substantially same limitations as claim 2, thus the 
same rejection is applicable. 

Regarding claim 10, there are substantially same limitations as claim 6, thus the 
same rejection is applicable. 

Regarding claim 1 1 , there are substantially same limitations as claim 1 , this the 
same rejection is applicable (page 6, paragraph 69, page 8, claim 28) 

Regarding claim 12, Method of iteratively compensating a phase imbalance or 
gain imbalance in a receiver, the receiver utilizing a QPSK modulation and a 
modulation scheme based on a complex scrambling code, comprising the steps 
of: 

a) determining an error function on the basis of samples of phase compensated 
in-phase components and quadrature components of a revived l/Q modulated 
signal (I.e. I and Q, page 2, paragraph 18); 

b) filtering the error function (LPF or digital filter of Fig. 3); 

c) integrating the filtered error function (i.e. mixer, page 5, paragraph 54); 
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d) determining a modified error function by adding the integrated and filtered 
error function to a product of the Integrated and filtered error function and a 
parameter based on speed (i.e. I^Hz frequency) and stability (page 6, paragraph 
67); 

e) determining a corrected output signal of the l/Q components of the 
received signal on the basis of subsequent samples of phase compensated in- 

phase components and quadrature components of the received l/Q modulated 
signal and the modified error function (page 5, paragraph 71, page 6, paragraph 
67); and 

f) returning to step a). 



Regarding claim 13, Method ofiteratively compensating a phase imbalance or 
gain imbalance in a receiver, the receiver utilizing a QPSK modulation and a 
modulation scheme based on a complex scrambling code, comprising the steps 
of: 

a) determining an error function on the basis of squared samples of phase 
compensated in-phase components and quadrature components of a received 
l/Q modulated signal (i.e. I and Q, page 2, paragraph 18); 

b) filtering the error function (LPF or digital filter of Fig. 3); 

c) Integrating the filtered error function (i.e. mixer, page 5, paragraph 54); 

d) determining a modified error function by adding the integrated and 

filtered error function to a product of the integrated and filtered error function and 
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a parameter based on speed and stability (page 6, paragraph 67); 

e) determining a gain on tlie basis of a product of the modified error function and 

a factor (page 6, paragraph 67); 

f) determining a corrected output signal of the l/Q components of the 
received signal on the basis of subsequent samples of phase compensated in- 
phase components and quadrature components of the received l/Q modulated 
signal and the gain (page 5, paragraph 71, page 6, paragraph 67); and 

g) returning to step a). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the phor art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. Claims 5-6, 9-1 0 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Ciccarelli in further view of Zheng et al. (US 2004/0002323). 

Regarding claim 5,Cicccarelli teaches receiver of claim 1 , although it says is 
CDMA technology, however it does not explicitly says the receiver is a WCDMA 
(UMTS) receiver and feed-forward scheme or a feed-back scheme is established 
in the receiver. 
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Zheng et al. teaches that the system could be used in WCDMA (UMTS) 
receiver and feed-forward scheme or a feed-bacl< scheme is established. 

It would have been obvious at the time the invention was made to 
combine the teachings of Ciccarelli with Zheng. Because in doing so it will 
provide better estimate of phase and/or gain imbalance. One would be motivated 
to combine those teachings because it will provide better estimate of phase 
and/or gain imbalance by doing the process again by feeding it back to the input. 

Regarding claim 9. Cicccarelli teaches receiver of claim 1 , although it says is 
CDMA technology, however it does not teach that it uses a feed-forward scheme 
or a feed-back scheme is established in the receiver. 

Zheng et al. teaches uses feed-forward scheme or a feed-back scheme is 
established. 

It would have been obvious at the time the invention was made to 
combine the teachings of Ciccarelli with Zheng. Because in doing so it will 
provide better estimate of phase and/or gain imbalance. One would be motivated 
to combine those teachings because it will provide better estimate of phase 
and/or gain imbalance by doing the process again by feeding it back to the input. 



Application/Control Number: 10/536,641 
Art Unit: 2611 

Pertinent prior art 

The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Coersmeiner (US 2004/0193965) teaches error adjustment in direct conversion 
architectures. 

Peterzell et al. (US 2003/0040292) teaches local oscillator leakage control in 
direct conversion processes. 

Nielsen (Us 2003/0045249) teaches feedback compensation detector for a direct 
conversion transmitter. 

Warner et al. (US 6940916) teaches wideband analog quadrature 
modulator/demodulator with pre-compensation/post-compensation correction. 

Sahlman (US 6934341) teaches method and apparatus for plurality signal 
generation. 

Sousa et al. (US 2002/0131480) teaches spread spectrum receiver. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to TANMAY k. SHAH whose telephone number 
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is (571)270-3624. The examiner can normally be reached on Mon-Thu (7:30 - 
5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, David Payne can be reached on 571-272-3024. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

T.S. 

Patent Examiner 

/David C. Payne/ 

Supervisory Patent Examiner, Art Unit 2611 



